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denote the wave lengths of the visible violet and red rays contained in white light. This overlapping of several colors increases rapidly with the angle of diffraction.
That pure spectral colors are produced by a grating and not by a slit, which gives approximately the colors of Newton's rings (cf. page 219), is due to the fact that in the case of the grating it is the positions of the maxima, while in the case of a slit it is the positions of the minima, which are sharply defined.
The grating furnishes the best means of measuring wave lengths. The measurement consists in a determination of d and 0 and is more accurate the smaller d is, since then the diffraction angles are large. Rutherford made gratings upon glass which have as many as 700 lines to the millimetre. The quality of a grating depends primarily upon the ruling engine which makes the scratches. The lines must be exactly parallel and a constant distance apart. Rowland now produces faultless gratings with a machine which is able to rule 1700 lines to the millimetre.
16. The Concave Grating—A further advance was made by Rowland in that he ruled gratings upon concave spherical mirrors of speculum metal, the distance between the lines measured along a chord being equal. These gratings produce a real image P of a line source Q without the help of lenses; the diffraction maxima Plt P2, etc., are also real images. In order to C locate these images, construct a circle tangent to the grating (Fig. 71) upon the radius of curvature of the grating as its diameter. If the line source Q lies upon the                  FTG- 71-
circle, an undiffracted image is produced upon the same circle at P by direct reflection, in such a way that P and Q are symmetrical to C, C being the centre of curvature of the grating-
